SUMMARY Asymptomatic blood donors with persistent HBs antigenaemia have a variety of histological lesions in the liver, and serial biopsies indicate that, in some, these lesions may progress. The immunoperoxidase technique was found to be a sensitive method for the histological demonstration of HBsAg and HBcAg. Livers showing minor histological changes contained more HBsAg than those with active lesions and there appears to be an inverse relationship between the amount of HBsAg in the liver and the severity of the histological damage. In the carriers who had more than one biopsy, the presence of stainable HBsAg, irrespective of the initial histological diagnosis, was associated with a greater likelihood of progression of the histological lesion. HBcAg was found only in the hepatocyte nuclei of carriers with chronic aggressive and chronic persistent hepatitis.
Hepatitis B antigen (HB Ag) was first identified in the liver by immunofluorescence (Millman et al., 1969; Nowoslawski et al., 1970) . More recently, similar techniques have been used to demonstrate the surface antigen (HBsAg) in the cytoplasm of hepatocytes and core antigen (HBcAg) in the nuclei of hepatocytes (Gudat et al., 1975; Ray et al., 1976; Trepo et al., 1976) . A disadvantage of immunofluorescence is that the level of sensitivity is such that the most intense fluoresence is produced in sections of fresh frozen tissue (Portmann et al., 1976) . Moreover, the fluorescent stains are themselves only transitory, and these sections must be examined soon after staining. Consequently, the use of orcein-stained paraffin sections of liver (Shikata et al., 1974; Deodhar et al., 1975) has some potential advantages over immunofluorescence. A further advance in the identification and localisation of the hepatitis virus antigens was made when it was shown by Bums (1975) and by Nayak and Sachdeva (1975) that they could be stained in paraffin sections using the immunoperoxidase technique. This technique combines the specificity of immunological methods with all the advantages inherent in the use of paraffin sections for the study of the antigen.
In this study of the liver biopsies from asymptomatic blood donors with persistent HBsAg anti-'Present address: The Group Laboratory, Preston Royal Infirmary, Preston.
Received for publication 17 January 1977 genaemia, the immunoperoxidase, orcein, and electron optical methods have been compared and used to identify HBsAg. HBcAg was demonstrated in sections by both immunoperoxidase and electron microscopy.
Material and methods
Liver biopsies from a group of 33 asymptomatic blood donors, 22 of whom had had at least two biopsies over periods of two to four years, were reviewed. In most of these biopsies (48/55) there was sufficient material for immunoperoxidase and orcein staining. The investigation of the blood donors has been described previously Tapp et al., 1976) .
IMMUNOPEROXIDASE
Paraffin sections were stained using the type of sandwich technique described by Mason et al. (1975 In both (a) and (b) the peroxidase and hence the antigen was visualised by the development of the antibody-bound peroxidase using diamino benzidine.
ORCEIN
Paraffin sections were stained by the method described by Deodhar et al. (1975 (Fig. 3) .
The biopsies from one donor showed chronic persistent hepatitis and, in three, chronic aggressive hepatitis; in two donors, the lesions had increased in severity during the period of study.
There were four other biopsies with occasional nuclei which stained faintly and were regarded as doubtful positives. ORCEIN Filaments and tubules could be identified in the cytoplasm of hepatocytes in some biopsies. The areas containing these could be identified at low magnification by the presence of 'clear areas', the latter representing parts of the cytoplasm where the endoplasmic reticulum was dilated and there was a reduction of other cytoplasmic components especially mitochondria (Fig. 4) . At higher magnification the filaments and tubules could be seen within the dilated endoplasmic reticulum (Fig. 5) . These areas could be found more easily in biopsies which had stained diffusely with the immunoperoxidase technique for HBsAg.
Particles measuring about 20 nm in diameter were seen in the nuclei in six of the 37 biopsies which were examined (three carriers each with two biopsies). The biopsies containing nuclear particles all stained for HBcAg with the immunoperoxidase technique, and there was a good correlation between the number of nuclei staining with the latter and the ease with which 20 nm particles could be found. In two biopsies which stained for HBcAg, intranuclear particles could not be found but these contained fewer stained nuclei than the other positive biopsies.
Discussion
With the immunoperoxidase technique specific staining of HBsAg and HBcAg was obtained. The morphological appearance of HBsAg in sections stained by the immunoperoxidase technique is similar to that described by other workers using this method (Burns, 1975; Nayak and Sachdeva, 1975) or immunofluorescent techniques (Akeyama et al., 1974; Ray et al., 1976) . However, staining of the peripheral part of the cytoplasm or of the cell membrane described by the latter two groups of workers was not seen in the present formalin-fixed material.
The immunoperoxidase technique was more timeconsuming than orcein staining but was more sensitive and gave clearer staining. Orcein staining was variable in quality because some commercial orcein preparations stain better than others. Afroudakis and his co-workers (1976) also found that immunoperoxidase staining for HBsAg was more sensitive than orcein, although this was not the experience of Nayak and Sachdeva (1975) .
In ultrathin sections, tubular and circular structures were seen in the cytoplasm of hepatocytes in biopsies which were positive for HBsAg with the immunoperoxidase technique. Gerber and his coworkers (1974) , using direct immuno-electron microscopy, have shown that these structures contain HBsAg determinants, and there is little doubt that these bodies represent cytoplasmic HBsAg. Examination of the sections by electron microscopy is laborious and only small areas of the liver can be examined by this method. In view of the focal nature of HBsAg in some sections it is clearly a less satisfactory method for the quantitation of HBsAg in the liver.
Using (Gudat et al., 1975) . In those carriers having two or more biopsies the presence of demonstrable HBsAg in the initial biopsy was more likely to be associated with some deterioration in the histological appearances in the second biopsy. This appeared to be so irrespective of the amount of HBsAg in the liver or the initial 676 group.bmj.com on October 29, 2017 -Published by http://jcp.bmj.com/ Downloaded from histological diagnosis.
The immunoperoxidase technique was also used to demonstrate HBcAg in the nuclei of hepatocytes. There was a good correlation between the incidence of positive staining and the presence of the 20 nm core particles. It is probable that the increased sensitivity of the immunoperoxidase technique is responsible for the finding of two biopsies positive for HBcAg by the immunoperoxidase method in which core particles could not be found in the nuclei.
All the biopsies that were positive for HBcAg showed either chronic aggressive or chronic persistent hepatitis. These HBcAg positive biopsies came from four blood donors in whom significant numbers of Dane particles had been found repeatedly by electron microscopy of the serum and who are also persistently e antigen positive .
